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Paragraphs [0014] - [0024], [0095], FIGS. 1-3, 18 
[0014] 

Fig. 1 shows an embodiment of the present invention. A 
display portion of the apparatus of the present embodiment has 
a display panel 1 in which display pixels are arranged in the form 
of a two-dimensional matrix and a deflecting element array 2 in 
which deflecting elements for deflecting the directions of beams 
of light generated by the respective display pixels of the display 
panel 1 are arranged in the form of a two-dimensional matrix. As 
a configuration for controlling the turning on and off of the 
display pixels of the display panel 1, the apparatus of the present 
embodiment has: a three-dimensional coordinate data storing 
portion 3 in which coordinate data of a three-dimensional image 
to be displayed are input and stored; a data converter 4 for 
converting the coordinate data of the three-dimensional image into 
data for forming a three-dimensional stereoscopic image; and a 
three-dimensional display controller 5 for controlling the 
driving of the display panel 1 based on the data from the data 
converter 4. With such a configuration, a three-dimensional 
stereoscopic image 6 is displayed in a three-dimensional space. 




[0015] 

Fig. 2 shows a principle behind the display of a three- 
dimensional image according to the present invention. 

FIG.2 




[0016] 

Let us assume here that an object surface S of a three- 
dimensional object A to be displayed is divided into microscopic 
pixels d s . When a group of beams of light reflected or emitted 
by a certain pixel d s has a solid angle w, the group of beams of 
light is divided into beam vectors Ii (i = 1, 2, n) at each 
unit solid angle dw. 
[0017] 

A display surface P which is different from the object surface 
S will now be discussed. Let us assume that qi (i = 1 # 2, n) 
represents points where a group of straight lines Li (i = 1, 2, 
n) which pass through the pixel d s and which are defined in the 
directions of the beam vectors Ii intersect the display surface 
P. 

[0018] 

Let us now consider a case in which beams Sri (i = 1, 2, 
n) associated with the beam vectors Ii are emitted at the points 
qi on the display surface P. At this time, it is assumed that the 
beams of light emitted by the display surface P are beams of light 
which have a very small diffusing angle, or which converge at the 
position of the pixel ds, or which are substantially in parallel 
with each other. In such a system, since the light emitted at the 
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display surface P is completely equivalent to light emitted at 
the pixel ds, an image at the pixel ds can be observed in the 
completely same manner as in the case in which the pixel ds actually 
exists. According to the present invention, a three-dimensional 
image can be obtained by forming a plurality of images of the 
microscopic pixel ds discretely in association with the 
three-dimensional image to be displayed using the configuration 
shown in Fig . 1 . 
[0019] 

First, specific examples of the display panel 1 and 
deflecting element array 2 are shown in Fig. 3, 



FIG.3 

13: liquid crystal shutter 
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[0020] 

In Fig. 3, a liquid crystal display 10 is used as the display 
panel 1 , and a micro- lens array 11 is used as the deflecting element 
array 2. In this case, the liquid crystal display 10 is configured 
by arranging a multiplicity of liquid crystal shutters 13 on a 
two-dimensional basis at equal pitches on a diffusing light source 
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12 which generates diffused light. The micro-lens array 11 is 
formed by micro-lenses ll x through ll m having the same optical 
characteristics which are two-dimensionally disposed in a high 
density and is also referred to "multi-eye lens" or "fly-eye lens" . 
[0021] 

The focal point of each of the micro-lenses of the micro-lens 
array 11 is set such that it is located on the liquid crystal display 
10. The size of each of the liquid crystal shutters 13 of the liquid 
crystal display 10 is kept sufficiently smaller than the diameter 
of the micro-lens. Thus, pixels t x through t n of the liquid crystal 
display 10 which are selected to be turned on by the liquid crystal 
shutters 13 can be regarded as point light sources. 
[0022] 

In such a configuration, since the focal points of the 
micro-lenses are located on the liquid crystal display 10, the 
liquid display 10 emits beams of light in the directions of straight 
lines that connect the pixels t 1 selected to be turned on and the 
positions of principal points q ± of the micro -lenses located 
directly above the pixels t ± . Since those beams of light intersect 
with each other at the position of the microscopic pixel ds , the 
microscopic pixel ds can be observed. Beams of light Sr 1 through 
Sr n emitted from the liquid crystal display 10 correspond to the 
light (1=1, 2, ... # n) emitted at the points q ± on the display 
surface P, and the positions of principal points q ± in Fig. 3 
correspond to the points q ± on the display surface P in Fig. 2. 
[0023] 

A description will now be made on a method for obtaining a 
three-dimensional image using the configuration formed by the 
display panel 1 and deflecting element array 2 . 
[0024] 

According to the present invention, a surface of a 
three-dimensional object to be displayed is divided into a 
multiplicity of microscopic pixels , and a multiplicity of point 
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images corresponding to the multiplicity of pixels as a result 
of the division are formed in a three-dimensional space with the 
configuration formed by the display panel 1 and deflecting element 
array 2 to display a three-dimensional stereoscopic image. 
[0095] 

Referring to Fig. 18, a pinhole array 15 is provided which 
is a two-dimensional array of pinholes having a diameter smaller 
than that of micro-lenses (deflecting lenses) having the 
configuration shown in Fig. 3 in the positions of principal points 
of the same. By providing such a pinhole array, only beams of light 
that travel in the vicinity of the position of the principal points 
of the micro-lenses are allowed to pass. This reduces background 
noises which are the pattern of the liquid crystal shutters viewed 
as a background to allow observation of a clearer three-dimensional 
image . 

FIG. 18 
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5*LfcteBK:j&« i £JBJfc'r*&a&(w*a, s # g co <m ft li 
TP s» ^ ( l£ 0 O^lTiLf:) * j& *T "T £ & S * * . 

tt , <ffl \n m ? s - i cd >b\z & flg -r * ^ ^ $ ^ a> e> ( - 
i - k) Oi&^m^ < a ^ ■** > * ja *r -r s . - # 
fa £ H U T , T 1^3 81 13 , ( - i - 2 k ) * a » < - 
i-3k)#@.-ffl*^«^«r^Lfir*r«. 20 
[0056] +*l*ni HUT fcfc, ( - i + k ) # S , 
( - i + 2 k ) §B, - <D^7^m=?- £ &tt T £ o #J x. 

-i+k (i=l) #SCD^^^^ (iO^^lt^l 
fc ) £ j& fl" f * . 
[ 0 0 5 7 ] 1" ^ t> ^ , ± IE (16) 3t ft Vi T H , 

® * u , ( u • k - i ) d^atinfcfiiRiR^T© 

^^I^Oiit^t lTVi-5 a ± S2 (1 7) ^ C ft * 
YJffiSI©«'& ! blPi«T*S. 30 

[0 0 5 8] & lc , H7S#IUT^#«i:o^Tttlfi 
T * . 

[0 0 5 9] ^ CO ^ -^T , 3#C7C#l#<0^®©l-=>(DfiR/h 

wmnmmA cxs. ys, z s) ^ifittt. ^j^^ 

B (Xq, Yq. Z q) A^6ftttt5. &ft> & ~F <£> 

[0060] ifiti/TH^nfex, xi^^^©io 
t & £ £ -r s . 

[0061] Xq=3. 5p 

Zq-Zo/2 40 
C CD <h £ mrRE St (3) ft <fc it (6) ic J; 9 
k = 2 

d x = p / 2 

^ibti, M K ml IE 5* (12) & tfit (13) K «fc 0 
s=Tranc (3. 5 p / p ) = 3 
i=(3.5p-3p)/'dx 
= 1 

t U & . 

[0062] U o T , X q * St (10) © J; 3 & 
ft, 50 



9 - 5 4 2 8 1 
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, Trunc (m+i) / k 

- (18) 
•• t Trunc(m+j)/k 

- (19) 
X q= 3 p + d x 

[ 0 0 6 3 ] ^c, c<D®&<D i mfamr^frr) <»mm 

$kn = 9~?&Z>fztt>. WE St (18) £ ffl ^ T\ 
m = 4 

u = - 1 . 0 , 1 . 2 . 

a* f§ & n * . 

[0064] C<0«t5I^UT3K«6fcuOfit*ffliE (1 

6 ) tc^A-r £ 

Xp=2p-3d ( 3 p - d , 4 p + d . 5 p + 3 d 
t ^ 0 , Ctl640C7)XJ^^fiS^^*T-r^^a^lii^^ 
ffi « t 3» . 

[ 0 0 6 5 ] 0 7 l;iJ^t«, Itlb^fTf^^i^l 
[00 6 6] &>±tfi* ^^Ui^ttS 3^t£^^©^ 
[0 0 6 7] @ 1 Or-^^^§§4T«, 3^7tJ^^^ 

- 5^ is « s is a^&flioa^^sR^UAa t -r * 3 # 5c 

[0 0 6 8] B8li, t 5 — ^agiftS^TfTton*'**^ 

[ 0 0 6 9 ] t*— *«tfe»4tt, 3 ^7t^^-5r- 

^3Btt£»3a>&^*i*'r / «* 3&7c4fefr<D5&iS«r«/h& 
BiSC^fflUfcjasa^— ^ A (Xsi, Ysi. Zsi) & % 

ojx^ (xx^^ioo) , inn^Sj-^A 

(Xsi, Ysi. Zsi) ft, Wai/&i5i:lT, 3ft as/* 
* ;U 1 R fil ft 3& ^ 7 U -f 2 K J; 5 fll fiJt K J; o T^^pJ 
ttJljftiaOrtCfi'bitt^^aSB <Xqi. Yqi, Zq 

i) n^e nia^flififtrs (^t>^i 1 o) . 
[0 0 7 0] # , -r - ^ ^ ^ 4 l: ^ T , tfifES 

^fc^&b/t^J&tgB (Xqi, Yqi, Zqi) fC & ft 

n^njBri&f *fca&Kj&jrf 1 <z>^^isi 

SSSO&^P (Xp, Yp) *mai&?j£t:J:oT5R»« 
( X r- ^ ^ 1 2 0) „ 

[0 0 7 1] ^Ct^> ^"^^^§§4-C«, ©®S!l31ft|| 
fT-T-S (Xx'y^l3 0) . -r^ct)^, S9(a)t;^U 

■C*0, - ©gUfiWrttH 9 (b) l*^T<fc O \Z. &\ZU 



( 

1 1 

tl Z> J: o \Z*t 2> . 
[00 72] T ft to "5 , i 1 0 H^t ^"5 I:, 3 tc # 
T.*irrS©¥iaT«WfLfc2^7£Wfffi*T?3^7£lftT*ffi 

[0 0 7 3] Ctf>^-&, jfiPTfi»Sn53t««i#«w 

MttTj^A£?^^:7w~A&<hft&o t ft to ^ , p 
t s at $ nsjt**&*«w o^i^oi^ , #j Atf , & p 

[0 0 7 4] L, o T , #HM#J^te, H figd 3 & 7C 

■e ft v^ii # f j jl pl ft ^ j; -5 1* t z> ^ < * £ p e> ai it -r 

to g> c , 5&^A*;ui©j&tf-rs&^iS3!5£&&-r£ 

L T faJ [© -f £ <fc 5 I;: U T ^ 3 . T ft to t , ^ifffflKi 

^ K IS £ <t "5 K U T US . 
[0 0 7 5] C © «fc 3 fc ft tt Hi » AC tt © lifl Ifi £ , s ^ r 

5 3 & K*bft<D&M#\Z'?\,*Xft 5 z. t \z x vrnffi^^ 
€r ^ 31 -T * . 

[0 0 7 6] & ii , r-^ii^4tii, ft m St 2? ft tc 

«UT3t3!&ffi*fijESr^fT-rS ( X ^ y ^ 1 4 0 ) . T ft 

to , ® i n: S t i 5 i: , iy^U7tt53^7c^ 

(II, 12, -, I n) ffi. ^fclKJ&DTft&SftafiflE 

£#^>*fc, 3^7t:^^^® (i^/u;n3Sir;ii^sii 

f 2) ^e.HiW^nS3t (S r 1, Sr2, •» S r 

n) so*, ^nfn^i^tsi (ii. i2, - . in) tm 

U V^ffl "3 £ -5 \Z t5 . C<Dfztb, a^/UJMO 
&^^^^£;&tf£i*£[&©ft&i££* ft St # ft K £ U 
TT^flifJit^J:^ CLtl^. ft *3 , fi W ft t> S S T 
SBRICti, ft (II, 12, »•. In) ^n^*tl^> R 

(#) g b (W) <Df&ft<Dttm\zftM u, :nt 

|^^(7)Jtsps«poJ:5H3^7E;a^SJa (SS/UJH 

6 i£ fill fa 34 ^ r U- 2 ) ^e>ta»sn*3t (Sri, s 

r 2. -Srn) ^ ^ «k ^ II t ^ . 
[0 0 7 7] f-^l^4T« 1 a±<Oct^ftM^Aa 

(Xp. Yp) ^^3^7cS^^J^^©5ICfei^-r^ 
(Xf7^1 5 0) o 

[0 0 7 8] 3 & a l&J ffl £ B 5 J4 , A ^ 3 ft fc 
/t^JbltO&sSliSsRtOJESI^ — (Xp, Yp) ffCS 

^^ti^/u;nsiiia»t5 ( * t- * ^ 1 6 

0) . c n i; J: 0 , ^^;^^;i/i©^0$nfc^^®585 
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T" v ^ 1 7 0 ) o 
[ 0 0 7 9 ] ^±©HM0iJTtt, 5 f -^«tftS4lC*5M 

t, a^-r^* 3 frTt&ft&vmm? - * a (xs. y 

s, Zs) fc&as/**;i'l©«'S3*lS*©Jffi«7 r — ^ (x 
p, Yp) c coffi®^- * (Xp, Yp) * 3 & 

7C ^ ^ $'J t5P ^ © 5 »c^-AS c t i: i: -9 T 3 #c tc it # ^ 7* 

10 (Xq, Yq, Z q) *^IS/t^JH 

(Xp, Yp) ^<D^&£, tt £ » tt EMC *t JS -T 

s tt s a* a — F^xrKcfcoTiasftfc 3 ?t a ^ frJ ffl 

So 3£oT, UT^II^TIS, ^lCD^-^^^Sg4 
14 , 3&5cffi«x — *ffittSB3*>&A;&3nfc32&x; 
itft&CD £^1^- A (Xs, Ys, Z s) SififTS 

i ©^s^ds* <Dmm7-~ * (xp, y P ) 

m 14, 3 ^7t^^$iJ^^© BiaotA-F^iTMi: 

20 ift^ns. 

[0 0 80] s i 2 « , ffi^ffcSftfcs&Tcasw*:, ^ 

♦4 Y Jffi « y = y 2T * * x - z m -t X <D $L Wm & & 

U T >> * . * & » £ © £ 14 , BtlJli©1W#fl:<Z>&ae> 
IC , ^^fl£ft/&{fe<03:&7L?'J ( x 1 . yl, zl) - 

(xn, yn. zn) © x - y & ^ 14 , m^<D^o\Z, £ 
Ti(Rll/>Xoi^&im 1 (xl. yl) -ml (x 
n, yn) OJUKOft-tCfcllKLTV**. 
[0 0 8 1] 01 3 14, X>**5 3#C7Cl£«ttJB (xl, 
30 yl, z 1) - (xn, y n. z n) }Z , & {ft £ ^ fiR *T * it 

fcift84j&>&fllfa3#C7£ffi«*J (xl. yl, zl) - 
( x n. yn. z n) CO p ■& co % ^ U J; -5 t S Br ^ 

«tta*A*-r* ^a^i $nfe0?^(oj^^^s 

^,&*T$-££fcg>CD^3*fflx-y7 ^UXmxl — mx 
m, myl-myi*3lS/t*;Hi:Ul^T«:i:*< , P* 
5 - 

40 [0082] c <d s ^Ttmmmmmm 5 

1 Ox - 7 Kl/X$l^t5/t«6C0i^<l:l/T, 3^7C 
ttOZffiz I, z 2. -at-tr M|fZ(i)l, Z(x)2. 
-tl/TA^Sn, IB3£* nfc Z z 1. z 2. -»lc*t 
rtii 4 ^ ^ ^ ;p lcOx-T Fl/Xmxl-mxDi$I5? 
"TSfc^COZ (x)-feU^KSISlOt, 3^7tlfec7)X^ 
ffixl, x2, -^tl/^ hi^xl, x 2, -fcl/TA* 

i3£*nfcxi«xi, x2, -trM^tsi^^ 

^;i/l <D x -7 HUXmx l-mxDiSl^tSfctoOX 

•fevf h«2 o tsiAtv^, fix, :nez 

50 (x) tI/^h»10J3J:^X-tl/^haiS20tt. V ^ 



( 

13 

> v x 9 & £ <o * v ^ < a ra ft ) St^ut^^s 
n, &x-zmu<$ (z ixi, z ix2, *■•) §tzm^^ 
a* e> n t o , :nbX-zn^$8 (z ixi, zi 

^Ii:J;oT^iT-r^#SS/U^ 1 <£> ^ ^ Pi M (D x - 

[0 0 8 3] 3=fc, CW3^7C^^l&J^^S5IIi3HT 

HT, 3 ^Ct£«<Z) Z z I. z 2, 

Z(y)l. Z(y)2. -ttTA*$n, Jfi J£ 3 *l Z z 

1 , z 2 , -l:3?J^t5iS/UJHi0y-7 h'UXmy 
l-myiSIRf 5fcftOZ (y) tl/^h^30t, 
3&7cffca>YJ&Syi, y 2, -*<tl/^ hfl^y 1, y 

2, - tlTA^n, *#3£3nfcYffi«y 1. y 2, •» 
K: # J6 "3" -5 S ^ * Jl' 1 <0 y - y h'U^my 1 — m y m £ 

ez (y) t 1/^ KK3 O^itfYt 1/4? NS4 Ott. 

K^>v>;^^i:cDx^^^ < a na ft j& ) ^^l^t^^ 

£Y-ZJffiSfiS (zlyK zly2, - ) £ *I ^ 

mrft&v 6 nt *j o , ;ri6Y-zi^*s (ziyi, z 

Iy2, -■•) <h , ^^/UJU ^te^t^ y - T K l/Xi 
^ i& m y l-m yratO^^^O^ ^ <Z) il T ^ £ y - 7 
h* l/Xi^«Smy myitOSJ^K^-f * - K ( 0 3*1 

it) sia^sctcio, ji^$n&Y-zffi 

[0 0 8 4] SI 1 4»B 1 3 i:^Ufcffi»idiO-WW 
flli^^TfccD-c, 4i:*ntliXSI8x8, Y 

[ 0 0 8 5 ] «*3*Sa*«iJ»it5i:J:oT, SI 

2 Tl^T^bf;jm4i ( x 3 . y 2 , z 1 ) , ( x 2 , 
y 2, z 1) , (x3, y 2, z 3) £ IB #C jSt & * ^ J* -5 
^ £ CD $J AM; ^> ^ T Hfc "T 3 o B 1 5 WU ^-©^tClC^ 

iT -5 % -fe u 47 h fr*t 0^Sg^^;-r^-fA^v-bTab 
0, JS^ifiC© ( x 3, y 2, z 1) > <x2, y 2, zl) , 
(x3. y2. z 3) *tjtS#ii$R $ n £ «t 5 & -fe U ^ h- ft 

[0086] £lT > ( x 3, y 2, zl) C j& (ft 

[0 0 8 7] H 1 3 Kl 43 ^ T , f&5£2nfcZJ&^zl43 

«t^xja5«sx3^***&-r*iEiaz ix3ic{§^mffa<epan 
sn, $&tcc©iafizix3±»z**5 r '<*— h (sa 

) ^^ltI^/UJHOx-7 Fl/Xi^imx 

3, mxl2, mx21, m x 30. m x 39 \Z ft # ® JE 2JP 

Yffi®y2CS*J&T3ffifilz ly2lcM^«ffi*<ff*nS 
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n, $e.iwC<Dge«Szix3_bic^^y-r^--K (sa 

j& ) ^^UT^^/t^;Ul<7>y-THUXm^^my 
3, my 12. my2l, m y 30, m y 39 \Z fl ^ M JE W j&n 
2*13. £ <E> *g % 5fc 33* /t * ;U 1 IC # T to* , x - 7 f* 
UXf§^&mx3, mxl2, mx21, m x 30. mx39t 
y-7h>Xi^8my3, my 12, my21, m y 30. 

[OO881012IZ, cne»25<@CD^*TtS^©^^ 
10 ©y7K^X**myl2T&£5flaa>j&*TiB5R (mx3, 
my 12) , (mxl2. my 12) , (mx21, my 12) . 

(mx30, myl2) , (mx39. myU) <h , 3 & 7t 3? 
f§!±f;:^j££n5&{fc (x3, y2. z 1) <D$LWm&& 
t&T. ftj^tTliSJ (mx3, my!2) , (mxl2. myl 

2) , (mx21, my 12) , (mx30, m y 1 2) , (m 
x39, my 12) * tfi tt U fc ft , ®I^i^©±^ml 

(xK y 2) , ml ( x 2. y 2) , ml ( x 3, y 2) , 
ml (x4. y 2) , ml ( x 5, y 2) S^nfftlO, 
3 ^TE^^Sf^CO^ (x3, y2. z 1) t^lU 3 & 

20 K&<D®L'^mm%Mf£T%. o 2 om<D&nmm\z 
u>xo^ja*iaiai/fc», 3^7c«^35ra©ja (x 

3, y 2, z 1) T3^H"T # <» 

[0 0 89] ^^iil (x2, y 2, zl) K & ife £ fifc 

-r^KEfcttrtet^'mTfe o , its s nfc z z 143 <t 

3UEXffi«x2K2*JfcT*Ettz lx2i:i^Sffi^Spai$ 
tl, 36i::©ffi»zlx2J:l:*«^^t-H ( 0 A 
) ^l/ti^/UJHOx-7Fl/Xi^lmx 

4, mx!3, mx22, mx31, m x 3 9 \Z m *t & ifl fit flU 

30 sn*. cntifTit, m^^tifczj^^zi*5<t^ 

Yffi«y2K#*-r*ffi*lz ly2tcm^mjE^ep^$ 
n, SSK^CEftz lx3±C*4y-f*-H (SA 
) ^^tT^^yUJH ©y-7 Hl/XM^imy 
3, my 12, my21. m y 30, m y 3 9 \Z m # ^ ffi ffi W Sn 

$ns. c<Dj^^> S/t/ujp i c^jviTii, x - r h 

UX^^*^mx4, mx 13, mx22, mx31, mx39t 
y-7FI/^i^lmy3, my 12, my 21, m y 30. 
my39(Z)£^l;:&<5 2 5ffl<OiS*»cm^©JBEA^Jin3 

40 i&K&ffl±.0& (x2, y2, zl) IR /MB * © (ft ® 

[ 0 0 9 0 ] ^^tl (x3, y2, z 3) ir j& «fc £ IS 
-r-S^t)^f£tlRi^T^0, 3 3fc 7C ffi « (x3, y 2 . z 

3) ^i)£$n5utl;J:i9, x-TKU-xm^i^mxl 
0, mx21. mx32iy-7 l«l/Xi§ftmyl, myl 
2, m y 23jfl«3& £ *l, 7 H l/Xi©^^IC*5 

j^Wra. CCOi^^:, 3^7C^^^^-hO^C ( x 3, y 

2, z 3) fc«/j\ffi*©fca«»fi*sn*. 

50 [009 1] CKD^^ICC^H^^Jtr^n^, S^ftJ^ 



( 

1 5 

e> ^ a * ^ © ^ ^ © g & £ a - x 7 c <t -3 
t^irs ct^c^fc^t- m i <d? - ? & 4 & 

fcW-fr. 3 > (fa.-* £ 3&S£^1Wfl>£IH 5 

mm m ^ < t ^> z\ ^ ^ 1 1 % \z , ^>tr^ — 

^ © 0 M & ii pJ fig & 3 . S & . C CD 3 ^tL^l^U 

ffl&m s i £-&w\zmf&vtzm & , 3 # 

j; ^ i; » o , £ ^ ft ± -f £ ■ 

[0092] & II , 0 16-02 01:, « w * ;i> 1 *5 

[0093] El 1 6 K, tif>(X^l/^ 1 0 O^t^ t 
IT^t^jglT^f^^tT^^^tS^fi^il 1 4 £JB 

^ ¥- fr 3t T * * , 3t « £ « S * v * i: © W . «r U 
[0 0. 94] Ell 7tt, ilPj^^TU^ 2©#ll"]if 

© be aa t: * s as a ~> * * * i 3©sat;yf t^ui: 

Ifci^^^ttrot, CCD^^^l O CD {I ft ^ (I 1 

ra , & (i ft ^ shi & @ © <i ft 

# ft £ ^ ^ & U T ^ & . 
[0 0 9 5] El 1 8 H 43 V> T 3fefl>EI3»C^Ufe«lfiR 

o*v>f^DU>>c ( <i ft u > x ) ©^^ttSHT-f^ 

[0 0 9 6] Ell 9 IC *5 V> T , © El 1 6 \Z 1, fz ffl 

j& © & v -Y £ a U>X<DMM&m\z1&mm&v>X>*- 
)V7 U ^ 1 5 *ffilBt5<t 5 i:l/T, ftOBl 8 IC^L, 

[0 0 9 7] S 2 0 l:i3UTti, i^/UJHHT, 
)t7 Kl/X^it^?iJiUfc)t«Ml 6*5^:^%^^^ 
7 U -f 1 7a*6j£5fllJ££:JfI^**3lKUTV>«>. <I ft 35 
f 7 V-f 1 tl/Ttt, 700l/>X71/-f 1 1 £ ffl V> 

[0 0 9 8] T & to , £ © & a* A* * ;UC *3 V> T , 36 
JtstSf 1 7 tttaSHI&l 6 ^ tr^^if A^3t I 

@ \z v - if ^£ £ wt * . r * £ , ytmmm 1 6 ±<Dl> 
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T , :©^«7-i'^Pl/>X7l/^l ll:J:oTltS]$ 
hi. fr*5, c©«^ttU — -tF&SSg 1 8*»&86fltSft 
fel/"if^*^U^>^7-19©i£tlI s fcoT, 0T^ 

[0099] ft . ±.ffiHiWTrtt, i^/UJUHt 

-f , ^ ^ X^ r^^H- VFD (3*^^^^) , 7 
7 y h CRT * H!l«)777hf^yH*ffi^«J:^ 

[0 10 0] * ft , If ftO^&t IT«, ± IE © ¥ i£ 

3 2fc7C4fe#-<S!>ffi*©ffi« (Xs, Ys, Z s) 
t 3 ^Tt^CDmmomm. (Xq, Yq. Z q) ©83l»*«S 
/hU4J:5ft«a (Xq. Yq. Zq) £ ^ & f £ ¥ & 
t> & 5 . 

[oioi] * ?>\znmm-v\** mntz nitmm&w 

& A* £tf<(Ift 3Sf 7 U>fj&*&fiJt*435£¥®**£ 

|f7H 2£f8j@TtltJ£T£cfc5l;:UT ! fe£^. 
[0102] 

iftwowmi &±&wvrz&o \zz<D5£w\z<£ti\f. 
ig^T^£3&^3&fl^©^iffiS:«ft©!^£iffi*K# 

fc*t^> ra^ia*sjajriwiaii.-r* z\ t \z& o , tniES^ 

ts 3^5£3afl:s^*<^ssn4. 

40 [Bo&©ffi*&8R0n 

[Ell] Cl ©5fiK©SIJ(£«l«fi)£«r^-r ^ d y ^ H. 

m . 

cei 3] )VBLZsmfam z ? r v-i <n^frm sr^-r 

m. 

[14] z*iRHc3^T0)fi^<kjfflaoK98ia. 

[®5] x^rRitc-^v^Ttoafrt^s^ui^So 

so [H7] ia^^tsnfcffiWffiff^^Ltti&^fiSt-r^fc* tw 
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[08] y"- ^ ^^m^nt>n^mm y n — r* 

- h o 

[09] 7 -f t7^-Ai/7tiI)l!iii^l^5 3^ 

[010] t7 l/-Al^tl^iJftiI^l:J:?>i 

[0 1 1] ffl 1 ^* fe^31CD^86<^¥ffiOSJiW®. 
[0 12] 3 &7C&iSfflWSJBK: J;*** ffcg«*> 

^ ;j, /rj d? « ^ (T> g£ ifi ^ (7? fO BH 0 _ 

[01 3] g^flsJfiW^&SasM'^JKDflEfl^OSetfc* 

[0 1 4] 0 1 3<DA — H»>x7iEISlBI<0 — ffi^lHH. 
[0 15] 3&5c*i*IWWS6IHl::A*J$n*33fc7£Jfi« 

[016] m.^rt^frft £tfmfam?T u-f ©flu^^jfi 
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[Si 7] i^/UJ^<t^llR]3gf ©^Oil 
[0 1 8] «3SA*JU*|«ttXfilHl*?-7U-f©fi&©^llB 

[019] .fctf fflfciafc^T' u*f co {& co ^ m 

o [ # co s& m 3 
i 

3 - 3 XTtmrnr- fUtemw 

4 - 7 - ^ £ & m 

5 - 3 &7tU*MW%in 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXfflBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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